Isolation and purification of self-renewable human neural stem cells for cell therapy in experimental model of ischemic stroke.
Human embryonic stem cells (hESCs) are pluripotent with a strong self-renewable ability making them a virtually unlimited source of neural cells for structural repair in neurological disorders. Currently, hESCs are one of the most promising cell sources amenable for commercialization of off-shelf cell therapy products. However, along with this strong proliferative capacity of hESCs comes the tumorigenic potential of these cells after transplantation. Thus, the isolation and purification of a homogeneous, population of neural stem cells (hNSCs) are of paramount importance to avoid tumor formation in the host brain. This chapter describes the isolation, neuralization, and long-term perpetuation of hNSCs derived from hESCs through use of specific mitogenic growth factors and the preparation of hNSCs for transplantation in an experimental model of stroke. Additionally, we describe methods to analyze the stroke and size of grafts using magnetic resonance imaging and Osirix software, and neuroanatomical tracing procedures to study axonal remodeling after stroke and cell transplantation.